Single-bubble sonoluminescence (SBSL) in water has been studied in the presence of low concentrations of simple organic compounds. For a given concentration of aliphatic alcohol, the degree of quenching follows the order, ethanol< I -propanol< 1-butanol, Preliminary experiments with simple we& acids and bases indicate that SBSL quenching only occurs when the pH is adjusted such that the solutes are in their neutral form. me results obtained indicate that the extent of SBSL quenching, by the solutes used, is directly related to the concentration of solute at the bubble-water interface,
INTRODUCTION
Several studies have shown that sonohtminescence in water can be affmted by the presence of dissolved solutes. This has been reported in studies of MBSL( 1,2) and SBSL(3). The reason for the quenching, or the enhancement of the signal when the solute is a salt, is not understood. Recently it has been shown that the quenching of MBSL can be directly related to the solute concentration at the bubble/water interface(4,5). The present study investigates the role of surface active solutes on SBSL.
EXPERIMENTAL DETAILS
SBSL was generated in partially degassed aqueous solutions and worded using a set-up similar to the one described elsewhere(6). Spectra and total integrated emissions were measured for all solutions.
RESULTS
The effect of low concentrations of a series of aliphatic alcohols on SBSL is shown in Figure 1 (insert). It can be seen that the emission is quenched with increasing concentration of a particular alcohol and that the extent of quenching is more pronounced the longer the alkyl chain length of the alcohol, This behaviour is similar to what has been reported in MBSL studies although higher concentrations of alcohol were reqti to achieve comparable levels of quenching (5,7).
The main part of Figure 1 shows the variation of the SBSL as a function of the surface excess (SE) concentration of the 3 alcohols studied, ie, the two dimensional concentration of the alcohols at the bubble/solution interface(8). SE concentrations shown in Figure 1 were calculated using the GibbsDuhem equation at constant pressure and temperature,
where y is the air/water surface tension (mN/m)at the bulk alcohol concentration of Cs.~) The strong correlation between the surface excess concentration of the added alcohol and its effect on the SBSL signaI is similar to that seen in MBSL quenching(5). Preliminary experiments conducted with propylamine and propionic acid showed that SBSL quenching also occurred with these solutes but only when the solution pH was above 10 and below 5, respectively. In these pH ranges the solutes are in their neutral form.
Spectral measurements of the SBSL in the wavelength range of 220 nm -520 nm, shows that the solutes predominantly quench the emission in the ultraviolet region of the spectrum.
Insignificant quenching occurs at wavelengths greater than about 400 nm.
Collectively, the results obtained show that SBSL quenching is directly affected by the presence of volatile solute adsorbed at the bubble/solution interface. Possible mechanisms responsible for the quenching process will be presented at the conference.
